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Rotor disc 


(57) A rotor disc (14) for use in an electrical machine 
(10) has circumferential rotcr rims (16) mounted there- 
on. The rotor rim ( 1 6) comprises a row of alternate mag- 
nets (20) and laminated pole pieces (18). Each laminat- 
ed pole piece (18) is supported on two electrically insu- 
lated through bolts (22). A compressive force is applied 


to the stack of laminations via two rings (24 and 26). The 
outer ring (26) is tightened down by nuts (28) and wash- 
ers (30). The washers (30) are resilient so that the cor- 
rect compressive force is maintained regardless of re- 
laxation in the lamination stack and differential expan- 
sion of the rotor components. 


Fig. 3. 
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Description 

The present invention relates to a rotor disc for use 
in an electrical machine and in particular to the construc- 
tion of an active rim on the rotor disc. 

Electrical machines which operate in accordance 
with transverse flux principles consist of an armature 
winding in the form of a circular coil co-axial with a rotor. 
The rotor consists of an active rim comprising a multi- 
plicity of magnets and laminated poles, fastened to a 
rotor disc. The armature winding links the flux generated 
by the permanent magnets mounted on the rim of the 
rotor disc by means of a series of stator cores. 

The rotor disc may support several rotor rims typi- 
cally arranged in pairs on opposite sides of the disc. 
Each rotor rim is circumferential and may consist of a 
single row of magnets and laminated pole pieces or a 
double row separated by an insulated spacer. 

Smaller transverse flux motors use a combination 
of through bolt clamping of the pole laminations and glu- 
ing of the magnets. These motors produce relatively lit- 
tle torque and the transfer of torque to the rotor disc is 
achieved mainly by shear and bending effects in the 
through bolts. 

For larger transverse flux motors the forces are tak- 
en predominately by bending in the lamination stack. 

A rotor disc in accordance with the present inven- 
tion seeks to provide a rotor rim having improved integ- 
rity, the pole pieces of which can withstand forces with- 
out significant deflection. 

According to the present invention a rotor disc for 
use in an electrical machine has at least one circumfer- 
ential rotor rim mounted thereon, the rotor rim comprises 
at least one row of alternate magnets and laminated 
pole pieces, the laminations in each pole piece being 
supported by at least one bolt which extends through 
the rotor disc, means being provided on the bolt for com- 
pressing the laminations characterised in that the 
means for compressing the laminations is resilient to 
maintain the correct compressive force on the laminated 
pole piece throughout operation. 

Compressing the laminations gives the pole pieces 
the required structural stiffness and the resilience en- 
sures maintenance of the correct compressive force on 
the laminated stack throughout operation. 

Preferably the means for compressing the lamina- 
tions are nuts, the resilience being provided by sprung 
washers which may be belleville washers. 

The present invention will now be described with 
reference to the accompanying drawings in which: 

Figure 1 is a cross-sectional view of a transverse 
flux motor having a rotor constructed in accordance with 
the present invention. 

Figure 2 is an enlarged view of part of one of the 
rotor rims shown in figure 1 having laminated pole piec- 
es. 

Figure 3 is an enlarged cross-sectional view 
through one of the laminated rotor poles shown in figure 


2 compressed in accordance with the present invention. 

Referring to figure 1 a transverse flux motor, gener- 
ally indicated at 10 comprises a rotor and a stator as- 
sembly. 

5 The rotor assembly has four rotor discs 14 bolted 

to flanges 1 3 on a hollow shaft 1 2. Each disc 1 4 has four 
circumferential rotor rims 16 which support the active 
rotor components for four motor phases. 

Each rim 16 consists of a single row of alternate 

10 pole pieces 18 and permanent magnets 20. Suitable 
magnet materials are the high energy rare earth magnet 
materials such as samarium cobalt and neodymium iron 
boron. 

The pole pieces 1 8 are laminated, figure 2, and bolt 

15 holes 21 are provided through the stack of laminations. 
Bolts 22 shown in figure 3 pass through the bolt holes 
21 to hold the stack together. 

Each laminated pole piece 18 is supported on two 
bolts 22, figure 3^The bolts 22 are electrically insulated 

20 \and are fastened to the ' rotor "3isc^j/4-!" 

A compressive force is applied to the laminated pole 
piece 1 8 via two annular members 24 and 26 made from 
glass reinforced plastic. The outer annular member 26 
is tightened down using nuts 28 and a number of sprung 

25 washers 30. 

The compressive force on the laminations gives the 
pole piece 18 the required structural stiffness to mini- 
mise deflections when in operation. By compressing the 
laminated stack it prevents one edge of the poie piece 

30 18 coming into tension as torque is transmitted to the 
rotor disc 14. 

The sprung washers 30 are resilient so that the cor- 
rect compressive force is maintained on the pole piece 
18 regardless of relaxation in the stack of laminations 

35 and differential expansion of the rotor components. Re- 
taining the compressive force on the lamination stack 
maintains the required structural stiffness and minimis- 
es deflections in the pole piece 18 when in operation. 
It will be appreciated by one skilled in the art that 

•*o the sprung washers 30 could be helical or belleville 
washers. Alternatively the washers 30 could be manu- 
factured from a material which is sufficiently resilient to 
compensate for differential expansion or relaxation in 
the lamination stack. 

45 

Claims 

1 . A rotor disc (1 4)for use in an electrical machine ( 1 0) 
50 has at least one circumferential rotor rim (16) 
mounted thereon, the rotor rim (16) comprising at 
least one row of alternate magnets (20) and lami- 
nated pole pieces (18), the laminations in each pole 
piece (18) are supported by at least one bolt (22) 
55 which extends through the rotor disc (14), means 
(28,30) being provided on the bolt (22) for com- 
pressing the laminations characterised in that the 
means (28,30) for compressing the laminations is 
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resilient to maintain the correct compressive force 
on the laminated pole piece (18) throughout opera- 
tion. 

A rotor disc (1 4) as claimed in claim 1 characterised s 
in that the means for compressing the laminations 
are nuts (28) and sprung washers (30). 

A rotor disc ( 1 4) as claimed in claim 2 characterised 

in that the sprung washers (30) are belleville wash- 10 

ers. 
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